This work was designed to investigate the fine structures of the rat and the rabbit blastocysts with both transmission and scanning electron micro scopes.
pellucida and the inner cell mass and blastocystic cavity are formed.
In the blastocyst on day 5 to 6 of pregnancy, the trophoblast cells were differentiated from the inner cell mass cells. However, the difference in density was not distinct and the distribution and structures of the organelles were almost similar in both eells
The tight junctional complex between the trophoblast cells and the loose association among the inner cell mass cells were observed. The organelles of the blastocysts were quite specific. In the rabbit blastocyst, as inclusions restricted to the blastocvst stave, crystal-like inclusions were present.
From the standpoint of functional aspects the incorporation of 3H-uridine and 3H-thymidine into rat blastocysts was studied using electron microscopical radioautography.
The result showed that incorporated 3H-uridine was found in all regions and 3H-thymidine mostly in nucleus. Moreover, with scanning electron microscope the surface of blastocyst was observed after the zona pellucida was removed with pronase. The surface of zona-free rat blastocyst was wholly covered with dense, fine microvilli and abembryonic proliferation was seen.
Each bulging trophoblast cell was bounded by grooves and dis tinguishable to one another.
INTRODUCTION
On the biology of the early mammalian embryos in the pre-implantation stages, numerous studies have been reported in the past decade. Electron micro scopic observations on the pre-implantation embryos have been made in the rabbit (Larsen,' 1961 Animals were sacrified on the 5th or 6th day of normal pregnancy and their uterine horns were flushed from the cervical end with 2.5% glutaraldehyde in 0.1 M nhosnhate buffer. For scanning electron microscopy, the zona pellucida surrounding each blastocyst was either removed enzymatically with pronase or manually disected. Representative blastocysts were placed immediately into 0.1 M phosphate buffer and after washing two or three times they were fixed in 2.5% glutaraldehyde in 0.1 M phosphate buffer for 4 to 24 hours. Post-fixation was done in 2% osmic tetroxide in 0.1 M phosphate buffer for 1 to 2 hours. Initial alcohol dehydration was in 50% ethyl alcohol, followed by stepwise dehydration through increasing percentage of alcohol to absolute alcohol and finely replacement of 100% amyl acetate prior to air drying. For observations the stored samples were placed on the specimen supportor, air-dried and coated with carbon and gold.
Observations and photography were made with scanning electron micro scope, JSM-SI.
RESULTS
The zona pellucida was composed of fine granules and tended to thin during blastocyst expansion. Throughout blastocyst stages, the zona was loosely as sociated with the trophoblast cells (Fig. 1) .
The trophoblast cells formed a single continuous layer of low cuboidal cells lining the zona and had a basal surface facing either on the cavity of the blastocyst or on the inner cell mass (Figs. 1, 5, 8 ). Electron micrographs revealed relatively short, uniform microvilli which irregularly distributed and were formed by the cell membrane overlying the apical surface of the trophoblast cells (Fig. 1) . The trophoblast cells were united at their lateral borders by junctional complexes which consisted of a region of close apposition and fusion of the cell membrane. Beneath the junctional complex, desmosomes were occa sionally found (Fig. 6 ). The basal surface of the trophoblast was formed by irregular projections of cytoplasm rather than microvilli (Fig. 1) .
The organelles were found principally in the dense regions of cytoplasm, usually in a juxtanuclear and peripheral position. The presence of extensive Yasuo Hamada regions of less dense, granular cytoplasm was seen and this was largely due to lack of organelles (Figs. 2, 3 ). The mitochondria in the rat were elongated and tubular in shape, or spherical. The mitochondria had sparse septate cristae and occasionally contained small dense body (Fig. 4) . Usually, mitochondria showed close relation to the cisternae of the endoplasmic reticulum (Fig. 3 ).
In the rabbit blastocyst, the mitochondria were large, elongated and with many traverse cristae (Figs. 6,7) and some were "dough-nut" shaped and their cristae had a tubular arrangement.
Rough surfaced endoplasmic reticulums and Golgi complexes were also more abundant in the cytoplasm. The presence of the endoplasmic reticulum was frequently associated with other structures in the cytoplasm, such as the mitochondria and certain of the inclusion (Figs. 3, 7). The membrane pairs of the endoplasmic reticulum were found in the denser areas of the cytoplasm and were somewhat irregular. Strands of reticulum were present parallel to the surface of the cell near the cell membrane (Figs. 3, 6).
Lipid droplets which were usually large, membrane-enclosed bodies, were found in the trophoblast cells (Fig. 2) . In addition to these typical lipid droplet, The fibrous materials were present within trophoblast and inner cell mass cells. Such strands of the fibrous material tended to occur in aggregates in the rat blastocyst (Figs. 4, 5). In the rabbit, the fibrous materials appeared as aggregated large and long strands which curved through the cytoplasm (Fig. 7) .
Strands of the fibrous material were found close to the crystal-like inclusions. The crystal-like inclusions were usually present as giant and bacilliform sub stances in the rabbit. In the trophoblast cells of the rabbit blastocyst, several secretory granule were observed and were usually large bodies enclosed by membranes (Figs. 7, 8 ).
The nuclei in the trophoblast were irregular-ellipsoid in shape and one or two nucleoli were often found. The nuclear membrane had double structures with many pores.
The inner cell mass consisted of a group of cell which were large, roughly spherical and loosely associated. At this stage, the inner cell mass could be distinguished from the trophoblast by the shape of the trophoblast and their position. However, no difference of the cytological feature between the two was found. In the blastocyst on day 5, the inner cell mass consisted of two or three layers. It was characterized by loosely apposition and numerous inter cellular spaces were present (Fig. 5) . The distribution of organelles in the inner cell mass cells was similar to that of other inner cell mass cells . The mitochondria with lamelliform cristae were numerous and the tuberous endo plasmic reticulum with associated ribosomes were common. The features of the nuclei in the inner cell mass cells were also similar to those in the trophoblast cells (Fig. 8 ).
All the rat blastocysts collected on day 5 showed a heavy incorporation of 3H-uridine by electron microscopical radioautography . The incorporation was seen in all part, mostly in nucleus of the blastocyst with intact zona pellucida .
Silver grains were seen near the nuclear membrane in nucleus (Fig. 9 ). These were found in both trophoblast cells and inner cell mass cells . This data showed that the pre-implantation blastocyst in the rat synthesized RNA utilizing ex ogenous 3H-uridine.
In the case of 3H-thymidine as a precursor of DNA, the blastocysts showed incorporation of 3H-thymidine mostly in the nucleus of the trophoblast and inner cell mass. Silver grains were seen in the nucleus or over the nucleolus (Fig. 10) In the present data, the differnce in density of both cells was not distinct and the distribution and structure of the organelles were similar in both cells. Changes in the cellular junction are interesting problem. At the first cleavage, the association of the two cells is rather loose, but in order to form blastocyst it is necessary to form tight junctional complexes around the border of the trophoblast cell (Schlafke and Enders,16 1967). In fact, the tight junction al complexes between the trophoblast cells were observed in our results while the association of inner cell mass was loose. Since desmosomal structure becomes more common in the inner cell mass during the pre-implantation period, the tight junction would be supposed to be formed after implantation.
The organelles of the blastocysts are quite specific. Polyribosomes are considerably abundant, especially in the morula and early blastocyst stage. Granular endoplasmic reticulum appears in the later cleavage stages, but is sparse in the early blastocyst stage. Zamboni and Mastroianni17 (1966) and Krauskopf18 (1968) found that the, endoplasmic reticulum was closely associated with the mitochondria in the rabbit oocytes and blastomeres.
The present data showed the same findings in the blastocyst.
Although inclusions restricted to the blastocyst stage are less common, crystal-like inclusions have previously been seen in the trophoblast of other Ultrastructual studies (TEM, SEM) including radioautography are much available on the morphology and function of mammalian ova. In particular, quantitative analysis in studies of blastocyst and endometrium will be worthwhile to be investigated for the more detailed information on the mechanism of implantation.
Futhermore, in association with the functional aspects, interesting subjects, such as the initiation of the differenciation between trophoblast cells and inner cell mass cells and the timing of hormone production, remain as further investigations. 
